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(57)Abstract: 



PROBLEM TO BE SOLVED: To enable uniformity 
processing for samples such as semiconductor board 
(wafer) by using a microwave or a high frequency with 
its bandwidth of 10 to 100MHz so as to generate a 
plasma and using this plasma. 

SOLUTION: A microwave is sent by means of a wave 
guide tube A1. This microwave migrates to coaxial 
TEM mode by means of a coaxial wave guide tube 
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converter A2. and is conveyed to a short diameter 
coaxial tube A3. The microwave output from the 
coaxial tube A3 moves to a parallel disc wave guide 
tube A4 and is scattered. After the scattering, it 
moves to a long diameter coaxial tube A5 and enters 
the inside of a processing chamber 6. An 
electromagnetic coil A7 for generating static 
magnetic field is around the processing chamber, and 
an ECR face A8 is formed. A plasma generating unit 
A9 is ring-shaped in response to this reaches a wafer 
(semi-conductor board) setting electrode A10, and is uniformalize 




to z 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998 Japanese Patent Office 



iiisSH fc^sisi liiiiiiii 



http:/ /www2.ipdl jpo-miti.go jp/ dbpweb/ connecter/ guest/DBPquery/ENGDB/wdispaj 99/ 07/ 1 4 



<19)B*IS*MW? UP) 



& m & w? & $s (a) 



^3^9-106900 

(43) &m B 9 ^ (1997) 4 M 22 B 



(51) IntCL 8 
H0 5H 1/46 

C 2 3 C 16/50 
C 2 3 F 4/00 

HO 1 L 21/205 



F I 
HO 5H 



1/46 



C 2 3 C 16/50 
C 2 3 F 4/00 
H 0 1 L 21/205 



B 

C 

D 



*3EI»* »*B<7>Sc26 OL Cfe 13 JC) m&mzVK 





ftmW- 124351 


(71) tfJKA 


000005108 










(22)ffiKB 


¥j£8*f (1996) 5 320B 










(72) 


WW « 


(3l)«ifcffc£3B#^ 


«fHW- 120992 




0JP*T&r1i*^jfc*#794#ifc 


(32)«3feH 


¥7 (1995) 5 /!19B 




ttBftSfl^rS^Xigrt 


(33)«5fc«fc£3gH 


B# (J P) 


(72) 






^¥7 - 202016 




lUPiftT& v *^JKa#794»^ 


(32)«&B 


¥ 7 (1995) 8 £ 8 0 






(33)«5fclt£3BH 


B* (J P) 


(72) 


iaf& era 








0iP»m v TlI±^3S«#794#ift 














(74)ftSA 


#ji± mm 











(54) wwo**] ^xv&s^&xtf^x^&sgs 



(57) [ 
* « 

*5 ^ T 
- -7 

[ m m 

¥ ff -r 
S £ 

;c 2 a 



] v >r 

CO % 25 

li > ^ 

^ X -7 

^ © ] 

& & ^ 

- ^ r 

( 4 ) 
f* =8 * 



01 



^ □ 
? a 

y -r- 

TXT 
t T- 



6 CO 

7 X 
i£ CO 
£ C 

W 4 

ffi m 

-r { 
« & 

s ( 



1 -7 

"7 £ 

^ 3 
T* fit 

as s 

3 ) 



X "7 £ 

m * r 

£ /« r* 

X -7 tC 

5 ^ i: 

^ aai 

r- ai ^ 
A: l , 

$ C -5 

Z t 

( 4 ) 

£ & i-t 



J: & % 

5 & ^ 

^ < , 

n r s 

6 * EI 
;u - -7 
!S ^ T* 
CO ^ 7 

Z £ 



8 (C J3 
(C s 

£: (rO 
S «: f 
^ x. y\ 

#i W 5 

T > 

« ja ^ 

x v tc 
S: *s as 



^ r ti , 
£ a? a c 

£ Jt fC ^ 
^ □ £ 
t (3) 

n t £ ffi 
t -r & - 




[ # Jf S» # CO « E3J ] 

[ m # £ i ] « ft & - ? ^ x_v ^^L^-jJtAJl^-!Lg .11 

[ « # JS 2 ] 5 ~x 7 x - t C J: toji jt _5JT ft 

r , jft te 5* x v t/j & *J £ e c r _co J^_g jg as s ^ 

_g_ x -7 to n u & . 

~ [ I* # « 3 ] »W^7t7i:J:^at5^&i:S^ 
T , ffi E tt ff <o H K t: £ ^' 5 . jffiiaX^Xv^ffifctfflJ 

[ IS # JS 4 3 "^^ X7i: J: »J toSt 5 Affile fe'^ 

fn.54i;:M^t5iM:^u, ft * *a - ;c to n r -6 

[ ffl * iS 5 ] 7 •< ^ 3 ■£ * \ & S i , »tE^^4t 5 

fitt * =3 ^ t. , « \ 3 n re 7 ? DiTi^^xvH'i 

t4jai?i, to ^ ^ f~ ^' ^ £ & & X £ # x t& S 

s 2 1# & s a ^ ^ # 5 ^ ^ ^^.fei^acis^T, 
6i^^5t^aA^,«5 7'7X7*!! i g^a{;jij^r, 

jw3E^^'7ni£*\fiati, 131 * & * £ * S i: . 'M£ 

pi i* ^ ait * t , *p n 4* ts ■< x ■'j #t £ & £ * & A & 

att5^7X7*!iS3SI. 

t a * * 7 ] iia #e 'h & IrI # * «e if t* . * a n * * & * ^ 

>£-X>XZO (=60 In ( R 3 X R 4 ) , R3: 

f - 5T ^ 7, Z 1 i = 6 0 b / R 3 . b : ¥ ft f ^ 'TJl 

Z 2 ( = 6 0 I m ' P 2 / R 1 ) , R 2 : [?1 Hi S ^ * 

¥ a , Pi : [si in <Sf pA] « f* * & ) t , T^^iiSf i: 

£ §c tc *i it 6 x * x ^ * # W <z> ■< - ■ - X : t. z 

1 ( = 6 0 b / R 1 ) £ft-%Lth£>>?\* R 2 , R 

t w * js 3 ] ^ x ^1 # ^ ffi ^ , & * ^ # # -as w ^ 

^)1R 2^. 7 -V 7 □ & £ 2 & t7 |g T £ to 3? ^ ^ 
R 5 J: n 'J^ < ^6 ^ i: ( R 2 < R 5 ) Uc : i: ^ 

( J* * 9 ] T ^L 7 n _ { £ X £ ~r >f 

L T ii £3 & St 5 0 0 M H z *b 5 G H z O) 36 ffl 7?- * b 



[2) **5fl # 09-10 6 900 

2 

z t * n tj>js jS/S _6 ffi.tt cox ^xvaagj ga, 

[ M * £ 1 0 ] ml *e t >< ^ a ® ii , fflifi»(7)«<i:5«ft 

07 f ^ a & iS^ [rJ 59 (C ffl "f ^ Z t « t T 5 33 

^6 J2 «E ^ 7" 7 X 7 S 5£ a , 

[ d3 :M 1 1 ] Ffi ie v < --7 umu. m & a H i « ^ ^ -i' 

)aSS^ffif S ^ m t t 4 IS * m 6 ^ *ic cD 7/ 
r> X t to a ^ S , 

[ IS * ift 1 2 ] h5K7^ 7 a * A £5 ^ B ii , K^SW 
0^^. T-Y^nifiacifjWCffl^i-S3li^ f P 1 < R < 

10 R2) lil ^ ^ IRI ^ ^ 7^ 7 X V i" * 3IS JC , 7-X« 

(*: !S * 5 ^ li S i ^ S i C 4 ^ 0) * i «: fi S » S O it r 

t S»*tT-6»*flS6 S U ^ 7" 7 X 7 «a J| ^ S , 

C 39 * « 1 3] b1j^-7-< 7 n « * \ K £ :S is , K S .« 

r 2 ) i-a 77 s ffl u x < 5a si -*f * # a # a & a a 

Lfirt ^att 5!i:Rl6 IE *Sc '.0 7/ r> X ^ to S 3£ 

2 0 * *ij ffl I 7 ffii » 3 .'1/ 5 ^ !± * \ 58 5 £ it R U r 1: 

[ M =ft 3S 1 5 ] ifflffi^fT^ffi^Y^^tt^ffilfl*, /h fS 

-*c f£ <7) - o CO »J > 7*^^n3P&^r^^^-rn. ^54aiP 

(IS^mi 6] ffiEffi^l^tt^-aStftt. - o (7) fit ^ N # 

^A^7-OD-iS(7)A , 7-Se^/)^i:i:ai3l5-5*S$:t 

a . 

30 [ a *s*« 1 7 ] *a *_f _ J ?^_ 3 I_ R -?-^ 

(^Jf X * A ^Jt , 7*_7X7%4 ^^^WT^tT^ X -7 to 
Iffl CJ: tc « 3 _n_fc ^ M A £ & > g?H^IS »g) X 

^ t r * » » t r 6 * K.*? j?. ^ 7 x - 7 to m i& 

a <> 

[ m * m 1 8 ] is 1 7 (c fc ^ _r 1 m -y_y "r j-je > 
^ - Ji v y v m « r* * v . n ^ « to n ^ ^ ±js i_l-_tt_|s 
10 Ufe'i«:**iJ8[i:-rsia«a*S ^ X ^ X V to gjg a . 

[ is * m 1 9 1 is_*ji 1 7 07 >ft ; e .^.^-^Utjfc 11 
T . m E ;u - X r > t- X i: , X U 7 h « «c tL!P_3 {Z -- ^ 
IB M n - ^ £ » A Lfdi: *_?*J»._^_t;_^ ® MJ" ^ 

^_x -7_to^^ _a 0 

0 ] _3**m 1 _7 (C ^ ^ T_^_m Ifi _to^ 
h'-A^5^^ ^" ^ £ m ^ , ^ oO _± ^ 7 > -r X _^ 

v »b £ a 0 t 3 h £ % t r . s « ». j>_x -r 
to_^ L ?|.a_. 

{ J3 # m 2 1 ] is * m i 7 tc t ■> r , w se 7 > x + ^ -y 



3 

t m £ ^ 2 2 ] 9 J M?rI 1 7 C^^T , m 3E 7 V t- X * ^ 
3? i: 75 tft # t- # 8 ft M S K H -T * 3 ^ ^ . ^ - 

^- ^ ^ ^ ^ -r ^ - ;[y ,r, J > W C * # ^ ^ S I 
0 , o » tt E £ iC 35 2 :0 3 ,33 & $: 81 /HI £fi # -5> ** £ c 

t fe r t Hffl^t s^sa^'^^XT^^^a, 

[ 15 * Jg 2 3 ] »#igl 7^J5^t, (ft ie " - ■ X 7 > X 

t^-^-i^n ^ s t: - -ft *s aa o , ■€■ *l n 3u & m 
mnmiz&tiii- & z t l t * & »s i> x 7 x ^ to 

[ a # J3 2 4 ] »*H 7i:fi^t, W IE to J$ ?g 0 

r s ^ 'I/'*? - & 7 y x x * > 

- ^ § i U i ; -v m ffi t- Sd u r- C h £ w « ^ b r- g & *S 
£ X ^ X V to if & s . 

[ is * is 2 5 ] » jk js i s r- h o r , m le * " v s £ {* 

^ ft t> 'J tc . f* ^ » « « t- . 'J <v fw* * - v * 
& j» L CO *: - ft S to Ac « £ £ . 

S m £ # .* & i> ii o 'j v-^UotsssiliLf:: 
[ is 3fc is 2 6 ] in # ^ i 7 s 2 5 wi^f n/iM:i)^ 

[ 8 3! cO S* *ffl ^ & ^ ] 
[0 0 0 1 ] 

AtJt^7X74aS3filCft 'J. ** tc ^ < V a & ^ l 0 - 

1 0 0 M H z*c7)i3J9*££E^T:/7Xv£-«£2-tt, 

# & to m x 5^)tffaft7 / 7X7ia9&sa'^7X7 
to m & a c m + s . 

[0 0 0 2] 

[fi£ ifc CD *$ ffi ! - JRK . v -Y 7 D $ * to a £ tc W A 
L , X ^ X 7 £ -8 £ £ ^ 5 S fC & T ti , C & <75 

3 ~ 1 0 x 1 0 1 0 

[0 0 0 7] i: {£ U ^ ; L C S J o t J5 l J , X m #J C ^ 

( 3 ~ 1 0 1 1 c m- 

[0 0 0 3] ii L/ t i ' ^ 3 w ix ti , # £ & 7 A i 

5T> (c ^ 4 j u m (d » iix sft * ^ * a t? ti ^ ^ z i: , ^ m tf 
v ? □ « # a & a; .* ■£> .£ -5 , ^ n m e ^ ?s 12 it # 

& ■?) x & .\ <n &\ tz t . 7 x t to m & ^ ft st t h 
7c ^ ytut»iiw^«7,in6;i: ^ ^ *k r wj k * >o 

» H c ^ 6 , S fe , fi£ .*£ ft *R n » M ^ 6 - 1 1 2 1 6 1 
^ i> «fi tf: . 131 « $ % £ 7- - * - « M < W fi£ 4' o T 



( 3) ^ 3fl r- 0G- 1 06300 

* 31 -v 7 0 y ^ to ii cn t% - t± s » T 6 ± r* m ^ T i * * 8 

Z cO f- an , S£ 5fc co ^ 7 X v to S b L X , 0>U 

. X Sfc A . r^ffl%?i1ft^l9 9 4^, 1 9 p - Z V 

- 4 j * 4 VMi , 3C « 13 . r ft fflfc H1& £ 1 '3 9 4 #C . 

i 9 p - Z V - 6 j $) £ i ") i: , -7 1' 3 5: to ?l ^ 

± 35 'J Z' ^ fC fife W- Lv . Z ti ic J: ^ ^ ^ X ^ CO 18 ± 

£ 'J > iC 'n -5 Z ^ t" J: o T . SsSUiiUr^iASi 

T- fe5 - & X t> X t # ^ * -5 -fi & ^ 5 «, Z n ti , X ^ 

x ^ : fs ^ % tff ^ »o ^ x t\ n for tc ift ^ ^ n 6 c t£ o r 

10 IRT5ia/)^4fe*'?*5. X . # ^ (I ii ^ v ^ : 
^i$ ( $rC0*j^cOi^-tt/)^^S4x4^r**S^, 
* ^ , X^X^^^^^ti^-J: l J^tH]S^^cr)^^^ 

jf r* fe -3 t 'J , a s (7) ^ ^ a r* -3 fc *j t 4 "? , 

[ooo3] * , isj < x 7 x ^ i -j > ^ tc ^ ^ 

itifSiOT, « A » M -'P 6 - 1 l 2 l 6 1 
fS ^ «t CO *j CO ^ ^ S . 

[0004] - ^ tc *j tr> r ifi ^ . ^ 3 - 7 9 0 2 5 

^ ^ « c ft ^ 5 fx £ & * *S ^ R F C S a iS ) ^7X7S 
2 0 (1 , CVD^X'yf V^M«^7A'7®i:U:^,^n 

r ^ .5 a ^ n « , 3 y > ' v h ^ « *t r^fe u ^ 6 , v -c 

!7DiECR7'7X7li:PI^0^SS (I 0 1 1 - 1 0 
12 cm 3 ) & f£ (1 — 1 OmTo r r) $:nT^tC 

u id t ^ » ' <d & tw ^ r . V -< -7 n (75 » 

&h^^t;^7X7co^-tt^aftts?s^^^6n 

6 t I3J a# tc , T IB ^ t i 7s ^ 7 5i t: J: 6 ^ ^ ^ i 

[0 0 0 5] 

[fc$tf#fcOJ:-5>i:-fS»a] * « § ti , tf?^ 
30 7 n j£ -0 X r> X -r ^ - ft (C 5fl "T 6 K & £ & -5 • i: Ifi 

3(5 ft ffi iD X ^ A , X B ti , U > ^tt^7X7fl[W-f« 
HGT^'I, ^-^7X7S^6^i:aof:*i«i:'i: 

^ r ^ 5> ^ , sji^7X7SS^ 

[0 0 0 6] 
[RH 

cm- 3 ..- (ft i ) 

[ooo.^] 
E » 2 ] 

3 lit ± ) • * * (* 2 ) 

[00 1 0 ] o t: . & '-0 « ^ X 7 X T ^ - it b 

H « m W ^ & S U o ^ T J£ ^ 5 . Ji 15 fife CO >7 ^ (#f% 

^3-7 J 0 2 5) ti, H 5 f t > f^l iE /lM ^ V * 

$ (; J; U 7 ^ ^ , ffjnsfi : OT O I x 'Ni: 

Jt-f T -5 J* (7? ifi ,10 K> M 5 ^ ^ > A ^ 30 ; £ 75 !2 * $ & ^ 

$ ^ , ^7X7^f ^ >/^i: fc-^t, ^ ^ ^ T- 

X 7 X 7 ^75 ^ - A< ^£ ^ T- 4' ^ ^ CO ^ S £ -*f b T ^ ± , 

5 0 [001 1 ] * <7) P*3 S£ * A >v 9 (i , H^^-v^y^CD^flB 



tc m ft ft & * =: W A ■ . Xf>xv^;£&coa;*jTfc6 
»i«*S^t 6W^{:, - » « a L T U * o , 

:wjna^^--oT * > *> f ?i si - i^^t.U2^n 

/•* -:' £ & e r <- £ ft r ^ h , * c r , *:* * " 

tc , 7 7 ? f - y - ^ K ^ . T7i:tif.!*'*HA 

co jo jfi: ti % £ r* ti * < . * ■■/ ? t- * s 91 n a< «ft ± b 

[0 0 I 2] Y.Hikosaka, et, a 1 , "Fr^e R 

adicals in an Inductively Coupled Etching Plasna", 
Jpn. J. Phys. Vol33 (1994) pp2157-2163 Part 

1, No4B, April 1:394; 

£ r . ^ ^^-f 3 - 7 9 0 2 5 ;^^tMi, X 7 X ^ J) ± 
fa US. 1$ -v y ^ h ffi (0 ± iti I.Z to r- & ft &> . ±. i£ o £. X 

[0 0 13] * , ;Wfi£*flt«l5 (^l?3-7902 

5 ; <n x 7 x v *a a 3£ s co <o fig si ^ l r , x ? x^? <n 
7X7i,^iint5«&. ^ pi ^ co ± s ^ m 

# ft T- f* /it iMM^ 5 fifi .£ # *& 31 £ SIS A 5 
J: -5 tC L T *S < # S & S £> K - w (fl 0> 8 Itt * # 

* & 9 < X £ & m *> ? & U (*2t7€rfcfc-*-Sfc0>'> * -7) 

L * ^ X ^ X t oO :k i: £ £ # S i» IC B < 5 > 
[00 14] |3(7)f31Si:OT, ±3BJS*^3«f*«:ffl^ 

tc < ^ tit i6 t. o T £ ^ i: ¥ if £ ft 4 . - « *C x 
^t-^CVDtMiKI^^Si:, SG JS * / W 7 * «: 
^flOUTteJSWffiW&ftfcSIStf, & £ftC ¥ & *f ft & 

» « a # # « tc ti , iasA^^-c^otm, 

t ii *, , # & m f£ , -^-v^yN'<7)iK!^iCfe6*^, « 
jgil!i/W7^[o!Jfi^^^7X7^i^|s^^S«^« 

^xm^^^^^^^^^^II&oTU^^^x'n^co 

y W 7 * i0 3* y ^ ^ ^ 9 s "C * < * 5 - <^ < tc * ^ x ' N 
(3 < > * — 1 2 >f > ^ ) t: t 4 t , d 00 & M 
ti 531 « tc .0: 5 . 

[0 0 15] ®4tnmmtLT. K#R F 
^ V k? - < v * ;« < . * #8 ^ ^ 3 JI i: 4* o T R ^ M 

« * s l r- u . » a *s ^ /* # ^ ^ a t 7s v 9 y v * 

[0016] * 55 «o @ ^ ti , : ^ C7 h 4- 'J y V ^ t 

^ 1 a & % w s tc J: U , - ' X =? X ~7 * ± fi£ T ■£ ^ fs3 

5$tc*&;/7£££L, x35E^t;g^$n^U^';u^^S 

St ^ ^ X -7 ± u% T* * , ~3 n x / v S Ji CO l£j — tt .55 S 

4 ; t c ^ i , 
[oo i 7] it, ^^^cotecogEmi, &5?^^tCj* 



(4) ^ M 7- 09-106900 

6 

«j S £ lO ..^ s i: & 5 «fc 4 m i3 ^ ti: T . ^ o ^ x m ffi ± 

t 6 I h tc $> -£> , i: tc , *ffl-aEc/?X^^*^?31Sfc 

4 5 4 o CO H S 

( 1 ) S5 ^ J5SE :0 ^ £ tC X 6 7 / * •:/ 7 ^ « r£ CO raj 

( 2 ) R F7;'Ttt^ilrK 

(3i n ^ ?£ ^ & **? ^ h a 

(4i . ; u co S v y f - ^ > ■ x 

io r?<«B^^^7Xv*&iiagia«:atwi--5c:ctcfes. 

[0018] 

[aasi»*t5/:»«#a] ± la n w (i , 

x v a ii # , a^^xvcoffiaE^^fSJifcAtcsjiw-rs. 
aii, <ti, hTj a f d ^ x -7 en m a ^ ^ & e c r a m 

as , & S ^ ti ffi « fid tc j: ■) to <L ffl W t 5 . 

[0019] ^ ^ (C . S £ ■> < ti . bTT IS & W (/) H K f: S 

o' # , x ^ x -7 </) « * 7> m * m w r b . 

[0020] ^^iC. 1 J l> < ti , X =7 X V « i$y$ *Z , 
^ ^ 5> ^ , ' W 7 ^ ft & f n f H ]S i i: *J H t 5> C 
20 tc J: M , «f*£J3--C*n.J!T-5. 

[0021] i t , Ji le a ft ti , v < 7 n as « a % x 

1' ^ni£f7X755£lt6i!ill^. 4Q. ^ tc ^ ^ 5: 

JS S tc ^ r , j*TT J5 -7 ■< ^ a iffi * ^ 36 S ti . ^ -7 n 

[0 0 2 2 ] S i b < ti 7 ( *>U : &'&K£n£&\S.fa& 
ftZm±-thfe#Zl<JL<£, # A n /: 7 O D -iS f 7 

30 X7^4t^^H'ii:, © ji ^ t:: *f * £ (ft -r £ *r 
$ a t 5S59^s?s/)^^ 5 x 7 x v *a si & m tc js r ^ 

/h a fH] « # WL * i: . ?It?<St^ x fit 7^ 

13 * * & ¥ £ , 7 f 73*#\H5,«i:r*»iS*ns„ 

[ 0 0 2 3] 31 L<ti. ,h if 3 # # > - 5T i- 

7,Z0 ( = 6 0 1 n (R3./R4) ) , R 3 : [3i $* tf 

«9 (*: ^ f i , R 4 : fnj # W # ^ fl ) i: . t / ;M-jSE 

^^CO^^effitC^ti-S^-f ^ 7i£#r < 8 c {R!]iO < V tT - 3^ 1" 
40 zZl(=60b^'R3.b:^n^>f.^7fViaiStJi: 

6 0 1 m ( R 2 / R 1 ) , R2:[SJ*'ff*1-#«:-^fi. — 

1 : [d] # ^ ^ -Jf. {*: ^ ^ ) £: . ^ >f ^ ? t 'O ^ 3P tC 

■5 x W X ^7 # CO < > ^ - X X Z I ( = 6 0 b < ' 

R I ) i:^-»t5J:^ R 1 . R 2 , R3. R4, b$: 

[0 0 2 4] 2^ 0<I1, ffi !SI # « f ?1 R 2 

'J* 5 < £ «fc ^> tC ( R 2 < R 5 ) LtCfcHaiT 



8 



ft m ¥ 09-1 06900 



[0025] S S L- Mi , ^lf]t570aihLt(i 

m & ft 5 0 0 M H /. A* ib 5 G H z</)«38t'fe5ltfe 

** » fc r 6 . 

[301:6] Si L II, «lt 57-f 7D«l:Or. 

ju ■« ft * & 5 « ft <.o v -r ? □ « *: [ri tc tie ^ -r 5 z 

[0027] ii i L < (i , <SSIt57< 7D«.i:Lr, 

I SSE ft 1(1^15 .0 7 ■{ □ & ffi £ « # r b Z t £ W fc T 
6 . 



[ 0 0 


2 8 ] 2 £ ■'_ - ii , % £ .« 


t£) ^) 6 


, "V < 9 "3 & 


& W 


tc m % r s si •-/ ( r i < r 


< R 2 i 


£X ^ lO -r> i0 


7* 7 X 


7t;iK 5 S3 -v/ ic , r - x 


# i£ ^ ^> 


■6 u ii s i 


S i C 


U fc <0 * * flic n S 0 fc 


: i: i ^ 




[ 0 0 


2 9 1 a t L < i± , T < 7 


in & 5fc ft 


^ |rg ^ f 5 


3fl ^ ( 


P. 1 < R < P Z ) & ^ <0 0fl 




"C & a < 








[ 0 0 


3 0] 13 £ L < ti , ^ <T ¥ 




? ^ # ifi ^ 


ti , /h 


& t * *i <o - o co j > r # 




4x -? *x 


(73 flfl □ 


fflWC.itf T ♦ 52: [3| « ^ If 


A ? *fi ^ * 


n /c m /55c & i: 


5 Z fc 








[ 0 0 


3 11 <g £ L, < ti , - o ffi 


■*c 1^1 & -ff 


60 ~e A J a 


& '73 A\ 






£> Z t % %f W 










[ 0 0 


3 2 ] £ fc , ± 3B 0 3S 2 


CO B W 5¥ 


, -t & t> %m 


m -« 8 




9ft it ^ 


S X ^ y % Vfo 


i^aftttcMotii, * % ffl r- 


ii m * ^ 


%± R F n < 


;n: ft o T , ^ 85 *<1 m R F 7- 


> 7^* -y 


X A $: ^ o 


S . R 






* n £ ffl S 




* «: R 0 


, M C t 5 [HI 


<d y ^ 


x v fc ffi -t ^ <ra tc (4 , ^ -6 


# {*: ^ ^ 


X 7 & iff fft f 


z Z ± 


C73 ^ J; (C ^ # (C W ^ 


ti t- X 'J 


v hHOt 




tp & m t* fc w i; ^ a w ti , 




A « i: ^ 








ft & ^ 


tb , X 


U >y h HOT tn^i 0 fc 


« 8S ii 


, -5 X v ^ 


*c a » 


L ^ 7 X 7 ^ q t 5 t 5 , 


^ (f) J; ^ 


'<». » x*c HR _ri trJ 




fc « & *S # 3C ^ J: *j m m 


fl«j tc ^ 






fc * #ttMS#rtc#0>J5£ti 


^ ^ ^ 


* -r ^ r t & 


& .* . 


* ^ v * ^ £ ftj n 3 f$ jg 


& < r 




fc i3| a? n , ±J5U£4owaas 


m tk -r 5 


* it s 3? j& -r 




ffl b . 






[ 0 0 


3 3] si 1 , ; ii, r > 


^ -t- > X 


■f- ^ ii , KS 


* >■ 


3: f* * -5 S* # {* -S -.0 C 




ii 4 < . z ^ 


t> <M (z 


&K*n57:fc£#^fct- 






[ 0 0 


3 4 1 2 i L < (i , A 'J y 


h m '* ^ 


n iii f**j tc -7 u 


- f Y 


v * t ?S * m ^ r ^ U 9 


t ^ ti 6 


' h £ ** % i: 


T 5 . 








[ 0 0 


3 5] fS] 'J > r ^ tc "7 f 


7 n & & 


If 


+r ^ 7 


o S n > it ^ ( E C R ) % 


e z r ^ 


■3ft 73 » 5fi ® ^ 


( 


T << 1 n ,S 2 . 4 5GHz 




•a & , b = 8 


7 5 g 




7 ? X -7 


$ * 3! J« ( T 



fi fit « t 5 ^ r- . -7 i m ± tc * is is n fc a# ii ^ - t y 

7 X T ^> £ % h . 

[0 0 3 6] 5] *fi •) > ,7) 'J 7" a w « 

ft . 7 x .'\ ffi h .73 ~? r> X T - ■£ S: .t 6 r i ^ T* * 

5 „ f 4 i ^ ^> . .= S '.i y 7 J) 9 ^ ,=3 !M ;c & < tai^ ^ 

-6 * =f ^ *) . ^ ^ W ;c « < r ft :X .«t- a H ^ * *; <7) ^ h 
10 & 5 0 

[0 0 3 7] V -< 7 3 ; ± ■ - y y fa # S ^ r . s u ^ T 

<* ;c 7* x v ;c is w $ ft 4* ^i^cECR & =a is a & T 

tf ft , -V y a & ft g[ 77 * ^ a£ ftSc 0 , f- J3 c/3 % 7* 5 X 

V J" ^ 5 ft Z> J) "7 . 7 x ./ \ ffi 1: -.0 7* r> X *j - ^ 

T 4 , »8*?fiSSf t SliCioT 

t» *H - flE S: * t 5 : i: ^ r* $ 6 . 

[0 0 3 81 .* ^ W! ii , 'J^'T'J^T'Y ^a^SScKi^Sr^t 

2 # A s $: rr o t 7< ^ as ;c a s 1" 5 uo r- rk ft is * ^ h to 

IC g H T 5 ?l & ;£& i -.0 ffi ^ ii < 4 l 5 „ 
20 [0 0 3 3] 'J > r .ft ft » £ ffl ^ 5 tO T* , Sfc ^ ^0 ^ * 

^ (i 7 x /\ tt [Sj n m * n s -t h Z £ V * 5 . T & fc 

5 , ^*i?)ECR^7.r ?D'^7"7X7^SSlii l 7 

x /\ ii ,*t f«j -r * ffi s m * s * - < ^ ^ ^ > ^ 0 

t JS'J, ffi ^ AN* < T' X ^ ^ iZ ft U iZ < ^ o £ A ? . 

* # ^ II ^ ft ^ ft £ £fe T S ' £ T* # £> • Z . C <73 

^ * ^ iz ti ffl. a ^ x ^ it db u co r z &> co +r x S2 ^ ^ , m 

m 7* 7 X V ^ (73 ifi *J & ^ y .'1/ $: flft © T 6 tz. SD (-0 38 
( f5*U 7 -y f 7 y ^7 .'HC .tt t 6 3 i 7* U - h X +r ^' 

30 [0 0 4 0] X , ^^^avS'J^r&ftSfc^^X-Tffi 

tf , 7* ^ X ^ *5 ^ (5 X a? iff (; iff ?g ftb ft £ r if rji i Ka 
y , * * • 5 ;u uO J* J* ic j: -5 * « -<8 :t ^ . W S « fi- 
C0ffl*«:Btt 

[0 0 4 1 ] i fc , «/^t^7*7X7^iS^i:o^TT 
IE (" K m T £ 0 ±3eiO««*S^lS7*-9XT:«±i7)/«Ei 
S^ffl^T, J: ».J » «l 3ft B« -T 5 . 

[0042] S2 ( .i ) ti .* a «b uo ,a js £ ^ -r ,» m a t- 

* 5 . [3 2 ( a ) tZ £ ^ r , R Ft« 1 Ii7-y*>y.f 
40 ^y 7 x 2 £ rr L, T , .'1/ - ^ 7 > f t # 3 C * ^ n T ^ 

5 . ;i/ - ^ 7 v f t ;i , ^ ,^ ft $1 g& 4 T* 23 7J ^ - *.J SI £ 

ft T jS l .J , f ^ 7" ? t 7 i: i t i ffl i« S '.O * .r J H 5 

tf&^Z^b. E2 ( b ) iC ti , l(D«BfiS & :nt^, 

X 0 y h 5 ii - m ^) x 0 y h ^ , £ tC 1 C« ^ ^ ^ J: ^ 

tC 82 0 fc ** -it t i o T ft »J . :tli:j:oT7;'Tt;^4: 

3^7*7.X7j:i»ftt4:i4<, ^ o t y 9- -r $ t& & 

r 5 a 5fi & ft # <n A & 7* i7 X W iC G ^ it 5 1 fc ^ rfj 

Jfc5J:^)i:^7t^ £, z ■/) ^ S: 5 ^ tc . J¥«iC^^ 

f£ 0 ®2 (a) (b) £ % m L Z , 7 > t 1 + * * (C ti 

50 2ff£ltftfEft£>fc-f5. U ^ 5ft [ ' ti . ^ >* ih ft 5 ft 



(6) 



Vf iVI T- 0 9-106900 

1 0 



as ic « n as r . z n ft as ^ m n t «a if- # , ^ -v ? x -? x 



[0 0 4 8] 13 3 I b ) CO A ■? C . 3 iv 3 5: JK L X SB 



10 



[0 0 4 9] 03 f c ) C «£ £ £ J* fi& :>J & H li , & o *: 



[0 0 4 3 1 iro3 i«»«*«-J: * ® 2 UBW^t*-^^!:^. 

v»4#ffi** ^ ** IBtt * n *** 20 1 0 0 5 1 1 



4 



[ 0 0 4 5 
( « 3 ] 



30 



(C J* ft- L T 'J > f « i: & l J - ■?iA»«««A 1 Oil: 

. S,T«|-ftri. B1CT. Al lttS**T»*« 

2 = ( L + C )* • • * ( 3* 3j n»Jlffi*A*Tf*4. iOT^JSTTf^^XT®*** 

1 0 0 4 6]::tc«n-l*««fiS«t» SfeIS0fca*»H4 ( (a , (bl)C*t.@4 

*»*«'. nic (04 (a) « ECPffi: 7 "I 

*Zt#***»*. !-*,«***<. <>*-*V* «. 04 ,b) tt ECRB:*^±99mm) . «• 

«4»«****. ^X^*,*-***^ [0 0 5 2] ^^^OOiM.^^^ 

, ^ ^ _ * 5 ^ ^ - ^ x z i ii si X iR ii 4 < * »f * 

[0 0 4 7] tt't:il^t^(:03 ( a ) <n ft * tt «5 so iUlfe. 



(7) 



1 2 



[0 0 5 3] 
[ » 4 ] 

Z . ( R ) = r * (KR) • • • (»4 } 

1 2rrjR JV(/Crt) 

[0 0 5 4] Z Z X , b : 7= ^ * ? TO ffi * , 

R : ^ ft ft H , 7 0 - 3 7 7 0, J : lft*<i. Y * 

2* 



f.5 !J8 r- 09- 1 06900 



K — 2 71 / K 



j 2 : 1 CO 35 2 ft y\ > >r }l M 
» , A % 5 * 5 . 

[0055] kr> i t'fenii. z, ( R ) ti itf £ ft k 

[0 0 5 6] 
[ SE 5 ] 



(R) =^=60b/R 



($SC 5 ) 



[00 5 7] h £ J tl 5 tl '5 . 

[0 0 5 8] S£ ^ f^I tt 3d (7) 

[0 0 5 9] 

[ ft 6 ] 

Z 2 = 6 0 I n 

[0 0 60] £ & 2 t\ Z> 'J)~ 



> tr - % y * z 9 (* , 



(SSC6 ) 



Z , ( R 



Z 1 (R,) i; £ «fc "5> K , JlS^Rp R 2 ' R 3 ' P 4 * b 

[006 1] 13 6 tS , * : fcifl(Z>3B2(Z>^«SM£^t-^Z> 
7? ft 5 . ^ 5 X V c7) 151 - it , ^tC^-iUfiiS^'b 

l^^CDf:^tfx-vf > ^^-14^, X ^ X T ^ - 

# <1- K & ^ # * ^ /3 & W T^O^l-^tc^^T^ 

4 Z IC £ o T .'^ 9 - <z> e # # £ *> l J * & S 3? f*l cD T ^ 
>7P«c7)^^^/)^^ 0 A R f A 4 t: li , ^ >f X £ ft 
£A 4 1 STlt^i5i^t:t6. & 5 ^ tt , b £ 7^ * 

z> £ ^ iz >^ x , E 7 c ^ ^ J: *!> -t ^ £ * * * A 4 2 

tc J: o T £ x '5 X ^ tC L T h A ^ . [2 8 C ^ 

f ^> ^ ^ *7 ^ -< X A4 3 £ 7^ r> > ^ - 

i fll t: J: o t ' a 7 S c t 4 . ®6c^^^:ii, i§ — H £ x. 
4Si:»aJiElft^4i:5. L *P L , * & tt 12 7 , [2 

8 tc tt ^ r •> > x ;u tms « tt c * <* n * . & tc m i , @ 

5> £ ft *j &. V <n X . **;*j;iifli$<7)f3*14tfS»H£:& 

[0062] g9tt830)|g«WS^0fet»a5T', ?T 
■< '7 T 3fl ^ *S ^ A t5 T 5OTtC#W(^flljfiW v A 

I??; hau ^ x /\ iz *t r £> *f ft m * a i 3 * 

t5. Z n 11 J: o T ft /a « A >f 7 X CO Jtj - it £ ® * . 

:toiai«Wttis i i cctntf, x ^ x v 

IC It -5> ** T Jfc ( S i ) 3 K it £ ft i: 3 it * - t T- 2 

* . * # ^ tm* & m # x °* & u * ** a i 4 £ , re?) 

^ - x £ *fj m L X «8 ^_ X ti U . «i S ^ W fll fl A 1 5 



10 * 

^ - 

Z i: 

( 0 
IS ^ 



2D 



30 



40 



^ 3P ^ ^ ^ m m c ^ n * z a c 

^ Jffl ^ T- ^ 6 . X. z <n X 

SlMijJt^ttS'i X li St 11 A 

ffi T- *E> U , & .*7 «ft « iS A 1 7 $: 



«t o T . ^ ?1 ^' * tO 

- x i: li i S ( =3 ■< 
1 6 

[UtOJ:oHSl(S-r2> 



(i , 

3 T* 
« 1 
- ;u 

h 5 

4 [t 
Z tl 
# t- 

[ 0 
T 35 



0 6 

2 ± 
9 t± 

, ® 

0 6 



3 ] O ^ tC 

m w ^ r m 

IT 3ft ^ [2 T' 
4K ffld 3£ 1 1 
^ n T o £ 
C 'J > ^ c 

, .;b - -y t 
m j& z n r 

^ P o co $n 
» C J: o T 

4 ] EI 1 0 
% fe *j ^ T* 



$5 « & 

m t 5 
& ^ . 

. y > 

UTS 

< m h 

C b ) 

ft s . 

y t- -r 



=7 x-r 

o [2 1 0 

@ i o c 

i 2 

■r t- v 

^ n t ^ 

3 £ , ^ 

S ^ £c fiS 

* n ^ ^ 
, tt^tt 

r ^ - & 
it , t y 
- l i- * 

* # 3 ^ 



m iz na 
ti ^ ^5 

*5 ^ r 

=L - JV 

^ ^ 

% 4 £ 

X V 6 

S 1 

-? *7 X 

o X 



T 5 - 
^ jo m 

9 ti , 

^' ^ 

% 4 , 

*.) m 

3 it 
7 i: ^ 

> 'a. — 

X "5 (C 



jg ^ ^ 
5 CO 1? 
^ 1 0 
S ^ i 
5 3? ^ 
^ y a 

n & i 

-f ■£> „ 
t 5 t 

71/ 9 <7) 
5 «: - 

u r ft 



50 



* • 
[ o 
w ra 
•r + 

is ^ 

3 # 

da 
[ o 

5 A: 

4 £ 

5 iC 
- )V 

6 ^ 

% it 
Z £ 

z> z 

[ 0 



0 6 5] 
T* ft £ c 
^ v 3. - 

T it . 

4 ^ o fc 
0 6 6 ] 

^ CO T? 
11 £ % 50 
Jt ^ ^ ^ 

x , ia ji 
ffi ii , 

ft s tui 
, * £ i: 
S iB tt 4 

iZ £ ^ 

0 6 



mi 1 l±, *: % ^ c7) ^ 
- « , «f£&-£2n 
7b<h^7XVt7)&J&tf 

^ iz t» m ^ ^ ft ft m 

t y -i- £ -? =7 X 



*&wx it . 

Z> Z £ dJ * 6 . [2 1 

g ;* {* 1 0 i , 

-16 ( 5 ^ 6 P ti 

^ 7 r >f Y i: ) ^36 

ta U ^ 5s as ft iz -1 7 X 

^ , 3'J ^ n l 7 

t » « x ^ - m hi u , 



tc ^ f> x -7 it s r y 

* L , ■< ^ v # % tja 
■7 ifi o ;t ^ z t # 

2 T l± , ^ ?13! ^ Jfi » 

t t: o . o »; > ^ i 

6 = •? y 7- -i- v ^ 

iZ£^Zft ; Z>Z£(D 

, 7 ;K t -b 7 ; 

7 .4 :H t b t ") 

^ isc it , s » 5c -r 



(8) 

1 3 



\% ; P- 09- l 06300 



i^ML.KBiCia.^^M^, [0 0 7!] HI 3tt. *»«a»8»X«flt**B 

a. i 9 «b>«>«« *• *n*ft.a*><-***~ «. a i j> 5 >' >i a u hi 

;,-, 4S ^*Ctt. M.^t««^" [0 0 7 2] El 4*. *«4*«9«>Xllflft«rB 

, „ ^ t 4 , i T ; r <T) 75 * .v n, £' -v - 2 1 _h d <£ H b Tz . K - A •-. '1> i' ^ 

- 16 ^ir^X7i:BUiS'J. it B 4 i t tt L HfitfcUTJtftnS. 

*M- ! 1 »«rtUI»*^r->»-l«U» ««l 9 1 . 1 9 2C««L&. »7>*:f9 2. 9 6 

Bi 2«. **«**7*>*««***. *-««« [ooto an eo.i i.ax«M*<*. 

,4 r >ft**3 t .T>*taP5 t »« C .5St h -t.£^- 2 U Sl t7Vft^;'a-M 

10 MUftfc^»». i «»■■*» * t " f: t 5 ; i i- i **< tt"^;, 

It » 3!. OT £• « U & • 4 'J • * « *>< ^ - ' ^ ,l ^ * *> • [ 0 0 7 5 ] 



fffflfflk:6t'a^t!n;<7>f tii, # * <o jg » [el » 



M ^<*H«<tUfan,. mat* titr»»6J:tfSi*»tii«t 

6't1f7>-tflyTtf))lS**Stttf6»^* [0 0 7 6 ] S * K . 

SHf *fi ft -t sc * "t 4 . 

[007 7] (2) 7^ + ^^7ffiSiSiSO-B 

Z = ( L + C ) * ■••(»3) [0 0 7 8 1 (3 ) 7 ^tO^-0.^«<t 

[0 0 7 0, C«t>*-*-*#3*. *'J vh*(*5* «- t *ffl**A_*T 

„ 7 , f+ «3»U,H* 3 « M » [0 0 7 9] ,4)7^^^-«.Bt«Srj 



X L t , W 14 ^ ^ ^ 

[0 0 6 9] 
[ ft 3 ] 



(9) 



Vf % T- 09- 1 06900 



1 5 

[02] ^ 1 I ?l 5: ^ t SI S „ 

[03] * % ffl <-0 I i ^ t 0 T- 5 „ 

[04] * ft tC J; 6 7^ X ^ ^ & ^ ^ ^ £ ^ & 0 

T* & = 

[05] +:»^^^ffiFMI^S:^-rSi^l2r'feS. 

[06] *i6i?B^3B2co'#?9£w ( i 1 ^ ^rm.mmv^ 

[07] * # E <Z> £ 2 0 £ 3£ fl*J ( 2 ) $:.^tUi^@T^ 
[08] fc|gi3!COIB2c0 3S]56W (3) fe^-Tlft^iaT-fc 

[0 10] *^^C0^4£7)lljfieWS:^i'3ft^l2T**4. 



1 0 



16 



ei i ] * £ r£ CD $ 5 (0 % m. &\ z ^ -r % E ® T* * * . 

hi 2 1 * ft ^ m 6 (0 m #J £ ^ -r n m la t* & 6 . 

0 1 3 ] :£ ft <^ 31 7 (7) 3? ^ #1 £ ^ T & ^ S ^ & -5 0 

HI 1 4 ] * ft m <7) m 8 CO 'J? 36 #1 £ ^ T & ^ [SI & 6 . 

12 1 5 ] £ -ft 03 JD ^ 7 CO ^ ^ #i £ ^ T & ^ [3 T* & & <, 

® 1 6 ] *#tfl<a£10C0IgJieW£^Ta&^I2T*& 



[ 1? # <7) % ^ ] 

i - m m & m s 2 - v v * y f # v >? * * 3 - ;u - 7 7 

v 7^ -r , 4 - ^ m & m & , 5 - ^ u -V k , e - 7 x 

V , 8 •■• ^ 2 jg & , 9 - 7 > -r ^ > ; 3- - ^ , 1 0 •■■ 

jail, l 1 ». fflf g , 1 2 - * ffi , 1 3-Kft«S^, 

1 4 ■•- m as , 1 5 ••■ o u > ^ , 16-*^-, 1 7 - j# 

§t □ , 1 8 ■■■ *t & m « , 1 9 ■** us , 2 0 x ^ - 

•H- , 2 1 •■• 5 3£ ^ ^ v -v 0 



[ m 1 i 



[ ta 2 ] 




n 1 



[ m 1 1 i 




ftVsSVsS<iii 






ANVWfl 


17 


RF 






(b) 



(10) 



ft 5fl -T- 0 9 - ! 0 6 9 0 0 



[ ® 3 



m -\ 





(11) 



Vf ffl ¥ 09- 1 06900 




(12) 



m 09-106900 



[[212 



[013 



n 2 



11 3 



1° 





1 9. 



RF 



1 4 



[ ® 1 5 ] 



: i 4 



15 





[0161 



HI 6 



ZZZZZZ7) 



y u y K s< — V <T) %l £ 



(51 ) Int. CI . D 

H 0 1 L 2 1 /3065 



SfeS'JIS^ /r F*I & & ^ 



F I 

HO 1 L 2 1/302 



fit tff * ^ ffi f?T 



(13) 



ft m & 09- i 06900 



2)&m% 25 S ft ^1 

^^!^±mm^3i^ 502§ ife ft K £ t± B 



7* «E Jfc ± m W i »T 502 § ife I* X £ *± a 



